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1. A multi-wavelength optical disc compiisiijg; 

a bubiiLrale compiising ai least one infonnation record layer oa which optical 
signal nnnsistrag of at least one iVavclength light beam components is recorded by 
modulating the layer' s traipnisaivity for each of said compouculb, wherein 
the infonnation layers located within the fucal diiplh of a objective lens for reariing 
The disc when ibe disc is bdngiread; 

a reflecttvft layer on the sipstrate to reflect the modulated optical aignal; and 

a protective layer on the reflective layer. 
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2. The inulii-wavelength opiicd disc as in claiTn 1 ftirther comprises a photochromic 
siiper-rcRohitinii mask layer samwiched between the substrate and the reflective layer, 
the photochromic Gupcr-rcsomtion mask layer comprising hi^jih-order non-linear 

15 photocJuxmiic mataials; wljicitfu all (h^ infbimadon layers and the masic layer lonnted 
wiitiin the focal depth of a ohjecrivc len^; for reading the disc when the disc is being 
read. 

3. The multi-wavclcugth oultical diiii; as in claim 1, wherein the information layer 
20 comprises photochromic materials. 

4. The multi-wavclcngth optical disc as m claim 1, wheieiu tlic iufoimaiion layer being 
prc-stampcd with iiAfuiinaLipn piLs. 

25 5. A multi-wavelength optjcal disc compricing; 
a substrate; 

at least one ledbidm); layer on the substrate, wherein siad at one 
recording layer cnTpprising nt least one kind of photochromic material, said 
recording layers being orderly arranged one by one on the substrate if there aic 
30 more than one rccorping layers, and said at least out icuunling layer located within 

the focal depth of a/objective lens for reading or writing the disc when the disc is 
being read or writte 

a reflective layer on the recording layers to reflect the light si^al 
transparanccd from the recording layei, aud 
35 a piutcclive lif/er on tlie reflective layer. 
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6. The multi-waveleigth optical disc as in claim 5 comprises one recording layer 
comprising the compound of at least two kinds orphoLuchromic materials. 

7. The multi-wavelaSfigth optical disc as in claim 5 wherein at least one of said at least 

one recorrting flayer comprising the compound of at leact two kinds of 
photochromic materials. 
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8. The mnlti-wavelength optical disc as in claimyS wherein said at least one recording 

layer comprising the compoimd of organic isouipuuud ofspiropyran, spiiooxazine, 
fulfu Jc ur azo, or ihe mixture thereof. / 

9. The muld-wavelength optical disc as in (flaim 5, further cxsmpriscs a photouliroEnic 

super-resolution mask layer, and hi lea^l one of said recording layGX(s) 
sandwiched between the photocWmic super-rasnhihon mask layer and the 
reflective layer, whexein the rccordiug layers and the mask layer located withii) 
the focal depth of a objective lens^br reading or writing the disc when the dl^k is 
being read or writtea . / 

10; The Tnnlti-wavelength optical disc as in claim 5 wherein said photochromic super- 
resolution moslc layer comprises organic compounds uf spirupyran or 
spirooxazinc or fulgide or azo^ ur ihc mixlure thereof 

1 1 The multi-wavelength opticajf disc as in claim 5 wherein the thickness of said at 
least one recording layer ia^betwccn 5nm lOOOnm. 

\l. A apparatus for writing signal to a mnltt-wavelengfli disc, the multi-wavelength 
\ optical disc comprises a recording byer on which a mxdti-woYolcngfh optical 
Xsignal has been recorded, and a reflective laycji uu said recording layers; said 
aupardlU5 comprises: 

\c least one monochrornatic light sniirre, and each one of said at least one 
moiw(chromatic light source generating light beam with different wavelengtli; 

a ligl^beam combiner optically coupled to the light 6ouii;c fur mulllplying the 
light beauiSQuiiL said at IcasL one monoehromaiic source to a coaxial parallel light 
beam contaiTHng all Raid ditierent wavelengths; 

a beam fec^izer optically coupled to the combiner for having the coaxial 
parallel light beamJbcussed on all said recoidiug layers luealed within The focal 
depth, said multi-wkvelength signals recording layers bfting recorded ou said 
recording layers. \ 

1 3. The apparatus for writing sipial to a multi-wavclcuKlh disc as in claim 12, wherein, 
said beam combiner comprisesSi prism for superposing the collimatiifl hght beams 
from said at least one mnnorntomatic resources to a coaxial parallel multi 
wavelength beam, \ 

14. Tlie appaialus fur wridng signal to amuiHrWavelength disc as in rJaim 12, wherein 
said beam focalizer further noTtiprisas at least one objective lens, the recording 
layers of the multi-wavelength disc being wiHnn the focal depth of said objective 
lens. \ 



1 5. A apparatus for reading or writing signal i-ecoidcd uu ur lu Qus multi-wavelenglh 
disc comprising: 

ar lesis^t nrift mrmnrhroinahc light source, and each one of said at least one 
5 monochromatic light source generating light beam with diflEcrcnt wavelength; 

a light beam combiner optically coupled Lu Qic U^C^i iiuurce for multiplying the 
ligln beW from said at least one monochromatic source to a coaxial parallel lieht 
beam coraaining all said different wavelengths; 

a beam focalizcr optically coupled to the combiner for having the coaxial 
10 parallel ligmbcam fbcusscd on all said recoiduig layej b uf Ihc disc located within 

the focal dcpm of the beam focalizer, said multi-wavelcnsth signals recording 
layers being r^prded on said recording layers; 

a beam recewer optically coupled to the disc for receiving the coaxial parallel 
liKhl beam refleclM by Ihe reflective layer: 
15 a beam splitier optically coupled to the beam receiver for splitting thft rereived 

coaxial parallel hghKbeam from the beam receiver to monochromatic optical 
signals with different >«tfivclcngths5 

at least one optical d\tectoi u(jtically uuuplci Lu die beam splitter for detecting 
f g the split monochromatic o||5^tica1 signals. 

M 20 

□ 16. The apparatiis 03 in claim 15, wherein add beam combiner comprises a prism for 

superposing ihe collimaled lignt beams from said at least one monochromatic 
? resources to a coaxial parallel muni-wavelcncth heam. 

C3 25 17. The apparatus as in claim 15, whereiirfiaid beam focalizer further comprises at Icdul 
one objeclive lens, the recording layerVof the multi-wavelength disc being within 
the focal depth nf said objective lens. 



18, The apparatus as in claim 15, wherein said monochromatic lesomce comprises a 
30 coUimatmg lens for coUimating the lighi beam from the monochromatic source. 

19* The apparatuG as in claim 16, wherein said prism is a disperfling prism. 

20. The apparatus as m claim 19> wherein said dispersing prism is a dispersing prism 
35 wfiflgft, rnmhining the vanons monochromatic li^t beam with different incident 

angle to a coaxial parallel light beam. 
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21. The apparatus as m claim 20, wherem the vertex anl^Ie of the dispersing prism 
Wftdge nriRntinnerl is heiween 1 0*" and 70° . 

22. The apparatus as in cloun 21, wherein ttie dispersing prism\comprises quartz glass. 
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7'^. A melhnd tor writing a optical signal to a multi^wavelerugth optical disc, the multi- 
wavelength optical disc comprising a multi-wavclcngth rccoidiu^j layer comprising 
vai'ious photochoniic lualcxialb, and areilectjve layer on thcnjemioned recording layers^ 
the recording layer located within ihe focal depth of a nhjftdive lens for focussing the 
5 signal on said recording layer; said m.ethod comprises steps of: 

modulating each light sources ba3cd upon the signal to be written lu the disc to 
gcncMtc several light beams with diflcrcnL wavelengftu the intensity of the light 
beam^being above the photochramic thrcshnfrl of the photochromic materials when the 
beam readies the recording layer of the optical disc; 
10 cotmining said light beams to one coaxial parallel light beam with difTcrunl 

wavdcni^lli components; 

adjusttng the objective lens tn have the recording layers of the disc located within 
the focal droth to focus the coaxial parallel light beam with different wavelength on the 
recording layer, 

15 wriLiiJK lac optical aijinal lo the recording layer, wherein each component of the 
coaxial paralrcl light hfsam with different wavelength components writing 
corresponding signal to tlie layer of the optical disc. 



li 24. The mciliod asiii claim 23^ wherein the steps of modulating each light sourr.ft is a 

^ I 7.1 1 mn Ittstage ninrtiilp»hOT. method. 



25. A method for rcadbg the data stored in a ;nulli-wavclcn}^Qi optical disc, the 
midli-wavelen)?th opticaK disc comprising a multi-wavelength recording layfir;* 
comprising several kinds of phntochrnmic mfiterials, and a reflective layer on the 

f 3 25 recordnig layer, tlie recording layer located within the focal depth of a objective lens for 
focussing the signal on said recVding layer; said method coinpxib-c2> steps uf: 

yencraliny cunslanl several nghx beams with different wavelength by several light 
source, the mtensity of the bcam\ being below the photochromic threshold of the 
photochromic materials when the bemi reaches the recording layer of the optical disc; 
30 combining the light beams to o\c coaxial paiallcl li^^ht beam with different 

wavelength componenis; 

fldjiisring the objective lens to have th^B recording layers of the disc located within 
the focal depth to focus the coaxial pamllel it^t beam with different wavelength on the 
recording layer; 

35 modulating the coaxial parallel light b6anM)y the recording layer a mndnlated 

multi-wavelength coaxial pamJIel light beam, whprcin different layer modulating the 
components with a correcponding wavelength; 

splitting the modulated multi-wavelength coaxialSuaiallcl li;thL beam with different 
wavclcn^LU conipuiiculs Lu scvural bingle-wavelength D^ht beams. 
40 delecting said several single-wavelength light beat 

26. The method as in claim 25 further comprises a step orvrcflccting the modulated 
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multi-waveleugth coaxial^arallcl LglilbeaiQ: ^ 
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